Hippocampus-dependent learning is known to induce changes in gene expression, but information on gene expression differences between different learning paradigms that require the hippocampus is limited. The bulk of studies investigating RNA expression after learning use the contextual fear conditioning task, which couples a novel environment with a footshock. Although contextual fear conditioning has been useful in discovering gene targets, gene expression after spatial memory tasks has received less attention. In this study, we used the object-location memory task and studied gene expression at two time points after learning in a high-throughput manner using a microfluidic qPCR approach. We found that expression of the classic immediate-early genes changes after object-location training in a fashion similar to that observed after contextual fear conditioning. However, the temporal dynamics of gene expression are different between the two tasks, with object-location memory producing gene expression changes that last at least 2 hours. Our findings indicate that different training paradigms may give rise to distinct temporal dynamics of gene expression after learning.
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Introduction
Long-term memory is critical to our lives, yet the molecular mechanisms that create and stabilize memories are still poorly understood. The hippocampus, which encodes contextual information, has been heavily studied in an effort to better understand these mechanisms. Transcription is required to convert labile short-term memories into stable long-term memories during the period of memory consolidation (Agranoff, Davis, Casola, & Lim, 1967; Igaz, Vianna, Medina, & Izquierdo, 2002 ). The expression of many genes is regulated within the first hour after learning in the hippocampus (Hawk et al., 2012; Keeley et al., 2006; Lemberger, Parkitna, Chai, Schutz, & Engblom, 2008; Levenson, Choi et al., 2004; Lonergan, Gafford, Jarome, & Helmstetter, 2010; Ramamoorthi et al., 2011) . Epigenetic mechanisms, such as histone acetylation, can modulate this transcription to enhance or dampen long-term memory formation (Alarcon et al., 2004; Guan et al., 2009; Korzus, Rosenfeld, & Mayford, 2004; Levenson, O'Riordan et al., 2004; McQuown et al., 2011; Vecsey et al., 2007; Wood, Attner, Oliveira, Brindle, & Abel, 2006; Wood et al., 2005) .
Most research into transcriptional regulation in the hippocampus has used contextual fear conditioning as the paradigm to test learning and memory (Barnes, Kirtley, & Thomas, 2012; Keeley et al., 2006; Levenson et al., 2004; Mei et al., 2005) . This is primarily because contextual fear conditioning produces a robust memory that has a well-defined time of acquisition due to the requirement of only a single training session (Abel & Lattal, 2001) . Although this task has proven useful for dissecting the phases of memory and mapping the transcriptional landscape after learning, it also introduces a footshock that can be stressful to the animal. It is therefore important to study gene expression in other memory tasks that are more similar to the learning events that occur in daily life.
